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Section |

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 Which of the following inequalities is represented by the Argand diagram?

A

(A)  |z-2/<2
(B) |z+2<2
C) |z-2i|<2
(D) |z+2i[<2

2 Letu= 7cos%+7isin% and v=acosb+aisinb, where a and b are real constants.
If uv=42005£+42isin£, then
20
(A) a=35 and b:%
(B) a=6and b=2
5
(C) a=35 and b=—%

(D) a=6 and b:—%



3 In the Argand diagram below the points R and S represent the complex numbers w and z,
respectively where ~SOR =90°. The distance OR is 2a units, and distance OS is a units.
Which of the following is correct?

R ;Nm

2a S

A

(A) w=2iz
(B) w=iw

© .
2

(D) w=_Z
2

4 Which of the following graphs is the locus of the point P representing the complex number z moving in
an Argand diagram such that |z —2i| =2+Imz?

(A) acircle
(B) aparabola
(C) ahyperbola

(D) astraight line

5 The foci of the hyperbola xy =8 are

(A) (+4,44)  (B) (12\/5 1242 ) (C) (isﬁ 482 ) (D) (-_i-4\/§ 42 )



1.
6 The volume of the solid obtained by revolving the region bounded by y=e 2 , y=e?and the lines

x =0, x =2 about the y — axis can be evaluated by which of the following integrals

1\ 12

—X

1 y:ez

v

N
X

1 —lxz

(A) V= Z”J.efz x[e 2 —e‘zjdx
1 —lx2

(B) V= 27[,"972 x(e 2 )dx

2 —ixz
(C) V :27zj0 x(e 2 —e‘z)dx

(D) V= ZIZIOZX[G_;XZ de

7 Consider a polynomial P(x) of degree 3.
You are given 2 numbers a and b such that

. a<b
. P(a)>P(b)>0
. P'(a)=P'(b)=0

The polynomial has

(A) 3real zeros

(B) 1real zero y suchthat y<a
(C) 1real zero ysuchthat a<y<b

(D) 1real zero ysuchthat y >b



If .[14 f (x)dx =6, what is the value of '[14 f(5-x)dx?

(A) 6
(B) 3
(C) -1

(D) -6

Given that x*+y® +xy =12, which of the following is true?

dy _2x+y

A =
( )dx 2y +X

d 2X+
®) ~=-22

dx  2y+x

dy 2x-
© ==
X 2y+X

dy —2x+
© g=7
X 2y+X



10  Which of the following is the sketch of y =log, x +1 ?
X

(A) (B)

y y

4+ 4+

3-- 3--

2+ 2+

1+ 1+
1 f I f = x I I f
[N 1 2 3 4 4 L 2 3

I, o4

34 3

AL 4

(€ (D)

y y

4 4

3+ 3+

2 2

1+ 1+
1 f I f > x I I f
(I 1 2 3 4 1 3

24 2+

34 3

-4 4




Section 11

90 marks
Attempt Questions 11-16
Allow about 2 hours and 45 minutes for this section

Answer each question in a new booklet. Extra writing booklets are available.

In Questions 11-16, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

a) Let z=3+2i andw=-1+1i . Express the following in the form X+1iy , where X and Yy are real
numbers:

b) Let z=-1+1 .
i) Express z in modulus-argument form.

ii) Express z* in modulus-argument form.

iii) Hence, evaluate 7%

) In the diagram below OPQR is a rhombus. R represents 1+ iv/3 . Find the complex number
represented by Q

A
o
T
oY




dx

1
2
d) Evaluate J
) 0 ‘\/1+ 3X

e) By using integration by parts, find sz In2x dx



Question 12 (15 marks) Use a SEPARATE writing booklet.
a) The polynomial z*® —7z%+25z—39 has one zero equal to 2+ 3i. Write down its

three linear factors.

b) The equation x* — px® +qgx* — pgx+1=0 has roots «, 3, 7,5 . Show that
(a+B+y)(a+p+6) (a+y+6) (B+y+5)=1

C) a, B,y are the roots of x*+qgx+r=0.Find in terms of g,r the equation with
1 1 1
roots —,—,—
a” py
d) Let @ be a non-real cube root of unity
i) Show that 1+ @+ @’ =0

ii) Hence simpify (1+ co)2
iii)  Show that (1+ @)’ =-1

iv)  Use part iii) to simplify (1+ a))3" and hence show that

3nC0 _%(Sncl + 3nC2)+ 3nC3 _%(Bnc4 + 3nC5)+ I:‘nC6 —...SnC3n _ (_1)n

10



Question 13 (15 marks) Use a SEPARATE writing booklet.

a) i) Prove that I f (X)dx = I f (a— x)dx using the substitution u=a—x
0 0

i
2 .
" COS X —Sin X
ii) Hence evaluate J— dx

1+sin xcos X
0

b) 1) Find real constants A, B and C such that

4x—2 _ Ax+B C

(x2 —1)(x—2) (x2 —1) " (x—2)

6
i) Hence evaluate J =2 g

, (x2 —1)(x—2)

c) The diagram shows the graph of y = f(x)

= 5
B -4 -3 71\ /1; 3 X
1
NS
2
2
£\

Draw separate % page sketches of the following.
i) |y]=f()

i) y=x.f(x)
iii) yzaff(x)

11



Question 14 (15 marks) Use a SEPARATE writing sheet.
a) The equation |z+4|+|z—4| =10 corresponds to an ellipse in the Argand diagram.

Sketch the ellipse, and state the lengths of the major and minor axes 2

b) Let I, =[x"sinx dx, where n=0,1,2,...
0
i) Show that I, =z"—n(n-1)1_, for n=2,34,... 3

v
i) Hence, evaluate jx“sin X dx 2
0

c) ABC isan isosceles triangle with AC=BC and AB=b. ABCDE is a wedge shape with height DE=h and
length CD=I. Triangle ABC and line DE are perpendicular to the plane of ABE as shown in the diagram.

Consider a slice of the wedge height h and depth Sy as in the diagram. The slice is parallel to the plane

ABC at PQR.
)] Show that the area of the triangle PQR can be expressed as g( —?j . 2
i) Hence calculate the volume of the wedge 3
d) Find [ —& 3
1+sinx

12



Question 15 (15 marks) Use a SEPARATE writing booklet.

2 2

a) Draw a large neat sketch of the ellipse ;—5+i/—6 =1 labelling clearly the,

the foci, the directices

2 2
X
LY

b) Find all the possible values of k if
12-k k+4

=1represents an ellipse

2

2
c) P(asecé,btan®) is any point on the hyperbola X—Z—Z—Z =1. Given that the equation of the
a

normal at P is given by axtan@-+bysec6 =(a’+b”)secdtan6.(DO NOT PROVE THIS)

A line through P parallel to the y axis meets an asymptote at Q and the x axis at N.
The normal at P meets the x axis at R.

)} Find the coordinates of Q, N, R.

i) Show that QR is perpendicular to the asymptote

iii) Show that OR =e°ON where ¢ is the eccentricity.

d) In a state swimming championships, 12 swimmers (including the Jones twins) are chosen
to represent their club and are divided into three teams of four swimmers to form 3 relay teams.

)} In how may ways can the 3 teams be formed?

i) Find the number of ways this can be done if the Jones twins (Angela and Bethany)
are not to swim in the same relay team.

13



Question 16 (15 marks) Use a SEPARATE writing booklet.

a) Inthe diagram XY is atangent to the circle and XY = XA .

i)  Show that AXCY ||| AXBY

i) Hence explain why XY _CX
BX XY

iii)  Show that AAXC ||| AAXB

iv)  Prove that DE || AX

14



b) Given &,a,,8, .... &, and b,b,,b;, .... b, are positive real numbers. Where
A =a+a,+a,+...+a,and B, =b +b, +b, +...+Db,, are such that a,,a,,a, .... a, >0,
b,b,,b, ..., >0and A <B ,for r=123, ...,n.

(i) Prove, by mathematical induction for n=1,2,3,... , that: 3

1 L_LJBl

S Y Y Y

(i) Hence given

c) AABC hassides a,b,c. If a®+b?+c* =ab+bc+ca, show that AABC is equilateral. 3

End of Exam

15
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